(1) Ligation of BTA1 to S1 templated by T1; (2) purification of ligated S1-BTA1; (3) incubation of S1-BTA1 in the presence of metal ions; (4) purification of cleaved products by dPAGE;
(5) PCR using FP1 and RP1 as primers; (6) PCR with FP1 and RP2 as primers (note: RP2 contains hexaethyleneglycol spacer (L, panel A) and A20 tail at the 5' end (the spacer prevents the poly-A tail from being amplified, making the non-DNAzyme-coding strand 20 nucleotides longer than the coding strand); (7) purification of BTA1 strand by dPAGE; (8) Phosphorylating BTA1 and ligating it to S1.
The cycle of steps 2-10 was repeated for 25 times in this study. 3 Figure S2 . Original gel images for (A) Figure 1C , (B) Figure 2C and (C) Figure 4A of the main manuscript. 4 Figure S3 . Verification of putative secondary structure of G2501 via nucleotide deletions and mutations. Activities of constructs with sequential 5-nucleotide deletion are shown beneath the sequence and those with a single nucleotide mutation are provided above the sequence. Relative activities in reference to G2501 (which is taken as 100) are shown. 5 Figure S4 . Simplified secondary structure of G2501 and verification of duplex elements within. Three structural variants were tested. The first structure represents a trans-acting construct with perfectly matched P1 and P2. The refined secondary structure of the DNAzyme is designed based on the structural model in Figure 2D and truncation data in Figure S2 . Specifically, all catalytically disposable nucleotides are truncated; cis-acting construct has been made into trans-acting format; perfectly base-pairing P1 and P2 are created (with the incorporation of two black nucleotides). The second structure is the altered version of the first structure where significant nucleobase substitutions (dark blue base-pairs) are made within both P1 and P2 in order to change the sequence identity but maintain the duplex structure. The third structure is similar to the first one except that three base-pair co-variations (dark blue base-pairs) are made within P3 in order to change the nucleotide content of P3 but maintain its duplex structure. The PAGE gel shows the testing of the activity of matched and mismatched substrate (S1 and S2) and enzyme strands (E1, E2 and E3).
